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ifl^.^ Ca 2+ ol-8r^ 71 ^ ^olcf. ^ £2:^H1 

913- , <£Zi*\2) j,^o|i| *V^7lSl A-le) ^o> uj-g-^-ofl S471- 

[ii^cfl^s.] ^irtai^ 19 

46-12 


1020000075389 

[iL^cfl^KJ-^-] <^^«is. 20 

[ji^tn^s.] ^^wis 21 

[a.^tfl^-H-] 23 

[iL^tfl^^-] ^^JL 24 

[^.^tfl^-^-s.] ^t^J: 25 


n 2004/4/12 


46-13 


1020000075389 

[Ji^tfl^^-] ^^JL 26 
[Ji^^l AMI 

[^tfl^-*J-s.] ^igu] s. 27 
[Ji^ 1 ^] AMI 

UM^^H^l Aiif^S 28 

AMI 

[Ji^tfl^s.] A^Jl 29 

[UL^^l AMI 

30 

[-a.^ y o V ^l AM] 

[Ji^tfl^s.] A^Jl 31 

[SL^U-'S] AMI 


#^ 2004/4/12 


46-14 


1020000075389 

[^.^cfl^J-s.] 32 

[Ji^tfltf^] 33 

[i^tfl^J-s.] ^fHis. 34 

[Ji^tfl^^-] ^t^s 35 

[J£3jtfl#^.=.] ^jt^jL 36 

[JMH-iHW ^t^s 37 


#^ 2004/4/12 


46-15 


1020000075389 
[Ji^tfl^^-] ^t^S 38 


#^ <£x}: 2004/4/12 


[Ji^tfl^s.] AiifylJL 39 
[^tH^^-=-] ^IwiJ: 40 
[Ji^ifl^^-] ^^3:. 41 
^^Je. 42 

^^Jl 43 


46-16 


1020000075389 

[iL^tfl^H^] ^^t^^l 45 

[Ji^tfl^^] ^I^Jl 48 

[Ji^tfl^s.j 49 


§J <U*1-: 2004/4/12 


46-17 


1020000075389 #^ 2004/4/12 

[iL^tfl#*&N-] ^I^J: 50 


[^cfl^J-^-] ^t^S 53 



46-18 


1020000075389 


#^ 2004/4/12 


[Jl^ifl^^-] ^t^JE. 55 

7l£*hfr i=f^-^ 2°fl M-E}\+ w><4 ^-o] ( 1(4 )_2-o>nl-2-^^-Al-|3-D-# 

[^tfl^s.] ^^^Jl 56 

[iL3^-§-] 



[Ji^ifl^W] ^^J: 57 
[-£3^] 33 

2)B5lltSi 


46-19 


1020000075389 #^ H*}: 2004/4/12 

[J±3}tfl#^] ^h}Jl 58 

[iL^ifl-g-] 
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t=-§-3 -fM^ 100-M tfl«fl*l 7l£^> 10 vfl*l 20^-* StiVS^l 

^•7l» ^^^^ ^n>*v ^SLsL 5Z«]-*iH 7lS^r# -fM^Hl -g-^A]^ ^-g-^ o.s 

^ Sit)-. o]sq- *fl 4^^] 71^ -fj-7^ <?§<8*j|* ^2:^>7l iflsiMfe 
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^ Hefl^^-i- ^Jl, ^t}-Xl ^£l(4lHm ^Xl» Xl^H*H #<X5a^r 

-8-71*3 *)g.2\- ^7VX1 ^H(41-1H1 #<X^^ 7l£>4 ^/SL^ H 31 ^5.2.2}- ^D-Xl 
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Zj-7l(29WM ^Z^}^ -§-^7> lH3*Hr C-fl, o|^*- # ^B^-fr € 
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Na + 

CaCOa + Na+ -* ^So] = )} C a" + Na 2 C0a 
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MgO ^s\- «>-§-: MgO + H 2 0 Mg(OH) 2 - AHf 
Enthalpy : -143. 80 + (-68. 315 )= -221.00 _ AHf 

AHf= -8. 885 kcal/mole = 220 kcal/kg - MgO 
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^# <8<£aj| * zl ^]S« 0 >^ {ORGANIC NUTRITIONAL AGENT FOR PLANTS AND THE 
PREPARATION METHOD THEREOF} 
^] 

51 2^r 7}^ ^-7]^ ^^11- ^1^71 ^5L°M, £ lofl Uj-E}- 

£ 3a£r £ 1^ ^1 SAl^ ^ i^V tiV-g-s^ ^^^^olcf. 

£ 3b^r 5. 3a^ 3}-^^iS£o]cf . 
£ 3c^ £ 3a^ 

£ 4a^r 5. 1^ Jf^s *\] 175. 2%\ tiV^-S^l 

£ 4trb £ 4a^ ^^JE^tf. 

[^-^^ ^] 

ff"^ Tjl^ ^^>7l ^eflA^ oV^*>Jl nj-j^ cgo^ 

^l-o] ^Cfl^ O.S °1 &| ^AVulf 
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Sj-^^^oflAl tifl#£}ir SOx^l- N0 x ^r ^7l# 0H7lofl asm %^V(H 2 S0 4 )4 ^^(HN0 3 )AS # 

^1^^ S^7l^4 #el^ ^^>Slol ^-AV # ol ^Apg ^o o t«.^ 

ifl^l ^ ^ ^^<fl^l €-^l7> ^7l5lJl $X^. 

^ ^r^sl^fl a]ofl ol-ff-ol ^tf ^%<HH ^Sl^ ^7l#^ ^efl7l, 

^l7l#, ^7l#, ^3fl7l#f-ol °. 7 )£ ^7l#^ cfl«-«- nfl ^ 

^ -g-*ll^#°l ^]7l SlJl £1^ 

otol 1-^4 oJ-^Aj ^ o_7l^ ^«l7l#Sl ^Bl^-^1^ ^-AHl 

JL^-^AS -B-71^ ^7l## Ol-g-^ £ O o ^ MSrO]} ^]?]t}jL S 

<M ^ol J=La=^ HVig ^l#^^ol 3g^^o] M> ^a> ( o. 7 l 

^ -fM^ ^1# <3°<M1« *11^Kr ^J^H, ^ ^-71^ ^1# ^^^1# ol-g-^ol ^l-g-o} 

*fl^ ^r^-§r *^cM^ *M3«H ^#-§-21 -g-^-ofl cfl-g-ig- ^ ol^ ZL^- 71 M -fr7l^ 

^# ^^1* ^-^ £E^ ^IS^Jl, ^lS ^ v ^>^ ^^71^ Hfl7l«- ol-g-^fl 

^>#S ^12:^ ^olcf. 
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05 aj- ^ 7jl^^<y ^#3. * 3MJ£S.4M sOx^l- NOx^l- cfl7l^ 

d\}*\ ^s\-^o] 7J-^S)^ ^Wlfil- ^ ^>7flf-ofl o)*fl ^o. pH 5- 5^ 5 6 o S S)o^j7 

^#^1 ^-g- ^*Kn., £°<M- 7fl^*>^ z^o} sl^ ^^17]- $1 

O.^, «1 Soil ^ ^*t-H)^.o]^o]l t «1S ^ ^Sfuf ^Sl 

^ £°o^ iL«l^£] ^tfl, -B-71^51 ^fl#^l ( S^^^l ^^f- 3^3 £ £<£ 7 fl^Jr 

^* ^"3 ^sj^ a) S fo| $Jcf. 4^3=. ^o. -£<?H>H ol^ol 

4. °1 -qaife- ^^-3 -a- ^*>^fil *fl-f -a-g-*>7ll ^^q-. ^}^£^lb sfl ^ 

^Sl^o] ^S\o] ^O.q-, AV^wl-d] -g-^c^ av^^ s <#*_ ^sl^-^s s 

711 ^1, -^^S}-^ ^nl, -8-^, o>a]oV ^1^^- A>^tilofl o^gfl A>^£<y=ol ^e) ^-i£l^ 
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91^ ^71^ ^-*>o} 4^ ^fll-^ol S^-t- ^.^A] ?ji=. ^7} A^o} 

(piment), 7>^ , a>4, *fl^ j^o] <g 3 0 ] *S| ^ ; ^o]^ u^aj. <g,^fl, <#ufl^<2} aj^ 
(celery), 4J*r^§S £ *H4i^l aj^^-o] ^ 

S^THM- <^ -^ £7 ]. ^71 nfl^-ofl *:^7> ^-f, Hl^ ^EflS 

±r ^ V S] til^7l- ^<%°-3. ^T^H ^^7> <>M13^r #E|H1^ #^<5>7fl 

^ €*fl ^^^<H1 -*Hd «1 ^fi£ oi^cH], nl^j^ aV^ h] 

3-M*r ^^O] Al^^J^ ^5)711 £)°1 ^-#^^^0] ^-^*>7|1 €4. 

<>>*ti, 4^ 7-flWlHl 5U<>H, <*H3 ^2r*Rr ^#^£--1- iL^}JL, ^-71 

^ -g-tjfl^, ^.til^o^ ^cflS-^ t3] S7 > gTfl A>-g-^J7 o|C.^, #71^ 

^7l#ofl ^^S)» ^^flAi ^^§ol Tj-j^Sl o. 7 l^ Wl^Ll- « 0 >^ol ^]o>5]J7 ol 
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^ ^^ojcf. n^n, .^^Rr %7}?}£) ^^sls. ^-^i^s. ^i-oi 

tll^^;^7> ^fliLJl 5a^l£ #^>J1 ^^-O] <gOV^ X^UK ^Sj^ol 

7«7> ^l^JL, It^-^ol ^^«fl>H 2n*3°l ^-s}7] nfl§.6fl ^^Sj- 

7} 7^>7fl JS.^5lJl 511^, ci^r°l, *$&&^S. °>X1» ^Ol^oj S£ ^ 

#^,XN7> ^^V^, ^r^MIXIS. ^Sl^i ^ ^<&^o] ^tiV^S|ZL 5fl*lth 

#^^7} ^cfli]^ ^7>S^i^ OH- Sfl^*}^ ^o] Al^-tb ^17V SU #4. ^SH^S. 
^^WH^ ^o]^, ^>E)^- ^=o] £ <£ tg^cfl o)^- J=o^|H ^4 

3i <£b^ Sl^. ^e^i , °1» y o v *l*Kr 3^ nfl-f ^A^>cf. t!:^, &q 

^1^71, <?l^:ir, 7\^9\ 7># ^ o^ff-^ $-7]£ ^7l#^ «lS.3H 5^*1^, -f*-7] *3 

£}^7}sl sU 91^ ^°<Wf^ 31*3*1^ s)ji 01^ ^ 

M-°>7> ^# ^efl7ll- ^-7]^ HlS-S-Ai A}-§-^- rtfloll^, ^# ^ 5 fl7l<Hl i^-S]^ ol 
^ ^^S. ^#<2] ^#ofl o^^ol ol^ n^}*) %f>}jl_ 0^4. 

<17> 5L 1 5L 2°\)*\ P-l, P-2, P-3, P-4 ^ P-5S U*1H XI 

^£ ^# «8°<MI* M-Bfvfli^, ^SflaJ o_3.*r AA P-l^r -fM^ ^#<3°<M1«, P-2 

^ A^An -fM^^'SMl-l-, P-3^ fl-tt^ -fM^g ^#<g<£*H«, P-4^ 7]^ -fM^ 

<18> ^- ^ofl^ oi^V 7fl^>Jl, ^3] ^6.3. iH^Hr 

^-^1^* *M*>J1^> M. ^ofl o]57)l ^, S^ofl 0.7]^ ^^-o] ^cfl ^*>J7, ^ 
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^^*>Cf^ g-afl^-g- n^\7] 5)^, -^71^ ^7l#52f ah Sl^ £ 
^*Rr ^# <8 0 J=*H* ^#*|-ul*} t!" ZLSiM-, ^oflA^ 0±-g-^ ^5fl -^-71^1 

7)1-4 Aj^sl^ cf- ^. 7 ]^ 5]]7]#ofl *U7^ ^ &&7l afl£- 

^* *fM$ 2^ ^a>«. ^j-^-o.^, ^efl^l 7l#3f^ -f}- 

7]2i ^# ^°oMll- ^l^>J17l- *V ^o}cf. -M- ^oflA^ jL S § ^«-ol o.7l 

^ ^# «8°<MI* ^l^>7l ««ol ^7]^ -H-71^ ^7]#ofl £S.n>omi- ^7>f-ofl ^ 

n SL^ms.^ €t W^tl ^£-g- J£#^- o.^ , J: 4 2} 

<8°<mi* ^i^*>7i ^«.o] Tii -a-7i^ ^ 7ii- oil tt-sh ^ ^# % 

^# «3 6 <MI# *\)^ ^ ^ M-^l-7} ^^H^ cfl7l^.^oiq- Aj-^yl^ oj^o^ 

Hlofl Al^oj 3]^^- ^l^f - o. 7 j^ Al # ^O oM ] # ^^.^7.1- ^ ^Ol 

^1^., #^1- ^efl7l^-^ o. 7 )^ ^i7H-si <^w^- ^ 7^ 

^Ml, ^^Sll" ^7}, -fj-7]<g 311 71 #^ €S£ tilS-Sl ^-^1^* 

StV, ^efl^ -^71^ ^7ll-# ^^.S WlS^, ^1 -H-71^ ^^^dl ^ 
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JL^ ^^1- ^-S-sf ^aH, ^alofl *nM3* 

^^t^tH ^7H1» -fM^ ^l7l#^ ^fl*>^ <g£-# ^Tltb ^, ^71 

<20> g:^ f &<>H, ^l7l# 2^r ^# ^efl7l^^ ^71^ ^7l#ofl 

# ^^171 ^7H1» -S-^H -B-7]^ 3^)711-^ €^flSRr ^^-^ ^lTl ^ , <*M°fl 

2 ^ £.3. tJrCf. 

<21> g:$. f ^ofl &o^, ^ 7l# iE^r ^# 2: efl 71^ ^7} ^ Bjl7l-§-ofl o. 

^ ^^lTi ^7H1» -B-7]^ ^7l#ofl ^flsHr <3"g-# ^171*1- ^, o]o^ ^ 7 )ofl 

<22> T E ^. j M. rt-v$6\] SX°]^, ^71 1 ^ 2^ ^/2^r *|) 3^^1 -B-7l^ 

<3<#*lH 7]S^V 5?/SL^ EellfSif ^7>S. ^7>*H ^/^ 71^ -H-7l^ 
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<23> gc# f ^6)| 5U<H>H , afl 1^ ifl*l *fl «^-ol -fM ^ 

31711-2)- ^ ^^i £SP>olH7> ^ ^Ajofl M}-^Rr ^^714 ^7)7}^ 

-S-^tt -§-^^ ^#£.3. *M^1^ #5^1^ Aj-g-^ ^ 0j3J.fi. *)1 5t^AS 

<24> #7j *H 1 tfl^l *() 5^*3 fi] ^IS^^^- *ll 6^^^-^. «H, O] 7]}2,^6\] 

^7] A] 1 ^*1 5^^^1 -FM^ q^c$<£^ AJ.^^ ^SMI* T^S} ^6flAi 

^1S§ ^ 5W. 

<25> .g. g-igefl o}oj^ ^ ^ 2 ^ ^ ^ 3^^1 cfl^^i oj^Hi 

<26> a|j 1 ifl*j 3^^r ^IM HL^ ^# ^5fl7]^ -fr^ ^7l#ofl <g« o. 

-§-°fl €^l]*Rr <3§* f^^AS ^, ««.o] ^71^ -R-7M 3l7l#oll 

fl-^ ^g-^-y fl-si^ ^-ihh- ^m^^^i ^#01 ^og^ H ^ o] 

1- ^*Kr ^<=H1 q^j-oj ^^W. 

<27> 1. ^-71^ 3^1 7l# 

<28> l) 3 a], (i])^ 

<29> J^-AV ^sO-^o] ^]^7l, oj^J^-E-^ #J1, 2:#*V -B-7l## «-^«tfl^ 3} S] 

<30> 2)^" Hi 
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<32> 3)&iu 

<33> ^ 7 }^£] ^-ir 

<34> 4) C HW1 

<35> ^ ^ 3-0.0} ^^ 7] 

<36> 5)-R-^- 

<37> ^1-^ ^1^7) 

<38> 6)^-5]^- 
<39> 2)^- 

<40> 7)#& 
<41> 

<42> 8)-§-^# iiefl7l 

<43> j£i=. iH^Rr <£^°A ^# ^]}7)o}^ t of^-ej 7 ^o] & ^ 

<44> 2. ^5)^ 

<45> ^. ^•^oflA^ CaO* °l ^ Ca(0H) 2 , CaC0 3 , s^S* Ca, <g7}^ CaC0 3 , ^ 

Ca, £L-§-^V Ca, WCa, fKKCa, wflEHi^ Ca.^S. °l-§-*Rr 7>^8>cf. 

<46> 3. S^d|-o]e 

<47> M-fe MgCTg-ft-^ 20%°1^ £5.n>olH^ -g-ifl , ^^olrf. 
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<48> 4. fl-^V^ 

<49> ^tftfl^ «-n s V #^^^^1 -^#JL ^ <^ ^ 

<50> 5. *H<g*H 

<51> $)MJL, fJ-AV^, 

<52> o)6]]*] cH^-tt ^ ^-ol, o. 7 l^ 311711-ofl #3}-^ ti^ 

^ ^T^l ^-g-S] - MV^o) ^ X 

^ ^ H ^7> ^§1, ^l-^efl7l^ 51^3)1 7] #^<Hl±r <*£oj ^ ^. 

^7MH^ 3fl^U(CaS0 4 ), ^^(CaC0 3 ) ^ ^^-^(CaCl 2 )l- <r 

7] ^oj^-ol £ of ^ol^l ^S^, 
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^ 2004/4/12 



^^^(Na 2 S0 4 )°l 3^1, o] ^ ^-ofl ;g- nfl^g-ofl o]«j|^ ^ ^ oljl 

s^r, afl^-aaj o.3.*r ^rS^S. -B-Jl^. iKHhs^- Ca 2+ 1- #=^31 ^ol^ 

S.°<M ul, Na + # *l€r, ^-2-4^ ^<g* "Hf 6 ! #^1 vfl^7Ml tVcf. 

<56> [2)-^-^ 2] 

CaC0 3 «=*Qa*++Q3£- 


Ca -i->£d a . ££4 Hp<J 3 - 



2;*W<#r-_N asC0 . 



• -£JL<>| «=)) Ca ++ + Na 2 C0 3 + H s O 
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<57> o>5flsf ^-ol ^-g-^<2] Ca(HC0 3 )2S Ca 2+ » 

<58> [fl.^ 3] 

CaC03+H 2 C0 3 -> Ca(HC0 3 ) 2 

<59> #^o]j=^^-Ei Na+# ^« ^#^JL, Na + TT f^^^l #<*)| ^7^7|-7l nfl 

&°}^. 

^Ml^^^-^r i^>7l ^*1H, <^°1 ^7H^ -fr7l^ ^7)l-o11 £5.n}olB«- *J^3°-S 

3^r, f^^i<>l^ -tl^l tflA>§ %^*>7fl *>J1 ^«j^o]i4 ^]HV 

3 ^ ^ ^3*H"f--§- §31 ^71 ^-g; ^el7l ^tb ^ & °W 

el-, 4H3«H ^"Tfl SKa, ^o}7\ 3. *]«^§- ^1S-§>J17.> 

^ ^M<>1 fltj.. £^ 4Md «l ^ s^^e-i IHF-^, zHg^^l 

4. ^ ^#31^ ^]5L^ ( iif^j DNASl ^^ofl #7>^t!: 

B^JL ol§fl£]j7 n}sH, Aj-^ofl 2^o]^ol Tj^ofl 70 

^ ^# ^^Mll- ^wRr ^Olcf. 
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^>7l 3^7lM t?3H fttoiq. Tflig «a>^- ^-7fl# ilS. 

<y FPP Synthetase7> ^--g-*>7l $J*fM *]^$l±.°]t\- . ri|-eH U >^^1# °l£r°l 

^#*H£r ^afl#^ tfltb iiSSl ^Tfl^cf. ^ ^oflAi^ ^sfl^ 

ofl s]^ #efl^ i&tf-fc- 3<H^<H, ^#7>^]o] « c Voi7l^ 

^711-^ ^^-TflTl ^7>7fl«- -^-71^ ^7l# 100^^^ *f 0.1 5f^ 
* ^, ^3 ^/S^ £5.n>o]H# 100^ 200-400^- ^f-^iE^H, 

^ ^5]^ 2L±r £S-°>olB ^l^S} ^-§-<3<#7fl» ^7>s}^ 7j -g- Tfltb^ ^ ol-^cf. 

A o V 7l 3^^- fl^V ^^O] 7^5} 0-71^ ^^Tfl^j T^Ojcfl, 

J£°<J=3 7j^ T^j cq 90 %7> ^-^AHl ^3<y fl-A> f-^o] y-^i-rq.^ ^ofl aj-o>*H, fl-A> 

^-§-8: -0-7]^ <^<^7l]l- 7)1^-^7} ^Jojuf. ^til^ ^S°J=^ ^-f<H]^ JL 

H» ^7>*fe cflA] 7|-g-^ fl^S"* ^7>, ^^-t!: ^, Sl«-in, 7>^iL, -g-Aj 

^ ^^-TflT] ^7>7fl# -6-71^ ^7l# 100^^^ 0.1 vfl^ 5 

^^-r- ^S}^, ^ 7 )ofl -6-71^ Bfl 7l# 100^^^ ^ 100 300^^^ a^s] ^ 100 
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vfl^l 300f^^ ftSiq ^7>^^><^ fKM 7J-SJ- o-7l^ ^1- <^^1# ^l^m 

f^l ^^JLS. ^e^l^-ofl 5L^^ <=>1#^# *H7i*Vtf. ^-7)^ ^]7l# 

#7fl*Rr ^7^7] ^tb , ^71-^^-^^1(1-1, 2-1, 3-1)1- ^*l*Kr 

31, ^Ml^tH^ <^2l Wll 1-1)^1 fi^^ ^7H11- %7}z\] (2-1)5. ^7^1 

^£L^tifloH(3-lH -fM^ ^711- ^«lM^(°l#^^^HfloH)(3) 

5- -fM^J ^l7l#3^ ^7M1! ^tj-tt ^, -6-71^ ^71(4)^ Sl*^ -R-7l ^ ^]7]#^ 

^7H1» -^^Jl, 7J^=I &*6)} ^*fl^ -fM^ ^7l# 7-i^-S(6)^l 7-1^-t}" 

^^^3l(8)S zj-z^ AVoj^di, i 3 )ofl 5qcl(l2, 14)3. 

w o V#^- ^ ojTfl 5^ ^rf. cg«o] ^7^ ^-71^ ^ 7l# 7<] ^V S ( 6 )ofl *\ <^ a£<y| ^7} 
H ^l7l#o] fUf -g-*lH y o >#5lJ7, o]sq- fAlo]| rf/^ 5L^n|-olE */g:i=. fl-A]-^ 

Tl^oflAi ^l/iE^r £^D}olE ^/^^ ^£-0] AlEW^ O.5. ^ 
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^ H o v #£H ^eH^^^dS)^ £l3H tijr^sl^, 1*V «V-§-S(16)^l^ -n-71^ ^]7ll-3l- 

*HHH ^# ^efl7l^ zi ^ofl =-«ol ^ £S.n>olBfil- *}-g-SH 

711 €4. 1*1" ^-§-2:^1 ^^#^r 2*> >£-§-2:(17)S #^|7>7l] SiZL, 2^ 

1*} ^hS^l -FM^ 31711-21- ^s^o] ^^o] t]) 2 *> «>-§-Sofl 

^ ^^°1 #14^, -fM^ 3l7l#^ QsLS. -fM ^ ^# <^^^7> ^ , 

°} 7 A^r ^^} 7 ] $\f>}<^ ^SLIfr %7}z\], i^, ^l-irSl-^mM- HL^r £E^r ^ ^- £ 

^7fl€r>^ «?]^Vom- ^a>^^ ^S}.^7l ^ ^7^11- ^7}*}^ 3M 

7V^5>cl-. ^, j£ lofl^ .Sl^Jf 20AS 3*1^ *11l^7Hl ^ s^tL^tHjr 

*fl 2^7H1 o]a^ #71 ^7H1^* ^S^C^h >£7j -fM U # <S <£ 

^^-7l(18)<Hl S]*fH ^^^.S.^, *fl#0_3.>H 7}*l7> -^-71^ ^l#^°oMll- 

^°14. °1 ^tM-i: ?iHlloH(26, 27)1- ^-g-^lH^W. ^ 

^°1 -n-7l^ ^11- <^ 0 M1^ ^1 1, 2 ^ 3^91 ^/SE^ n}:^^^ ^/SE^r 

<65> £ ^-^^1 ^1 4^<?1 71^ -B-71^ ^11- ^°^H1 tflSlH A>^til 

^iLS^-Ei ^l-^lifl^l K + <Na + <Mg2+ < Ca 2+ ^<I^ ^1 
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S^ofl dj«fl ^ol^-o. ^Al^ltq-. aflo^ Ca°l A>-g-sl^.ol -B-AVyidl °l*fl 7} 

# -g-^sq^ ^-^0]^ Ca 2+ olrf. ^ol-g.-g-ig-on tfl^e>Jl ^r#^^^r <4^*| *1 

&*\7) ^\^9] o]-g- q^M^ 7>-§-Bfl2] Al^l ^tfltF 

5L-^ ?H4. °H1, *)1 4^9} 7}^ °§<#^ #71 *f| 1, 2 

^ 3^^^1 ifa^^^A-] 711, ^fl-f^ #Z}-fMl Cf^o) ?1s a). 

^ Befl^-Si^-sl ^£-o] ^ 7 >S |7}^ ^^-S^i , n ^#>g; ^-^#ol7l^ HL^- A}-g-o] 
1- 4-^#^-S ^ ^ 5U£f. S*l, ^1 4^^1 7l^# -fM^i ^1# ^°<^l^r Jl^#o)l 

^1 ^ 3-°^, #H#^1 ^14^- ^ ^Hl-g-O,^ A>-g-o] 7 > 

, ^1, #^HH1 51^^ S)«fl# ^!#ofl ^-g-^ ^-f, ##^1 3X)sll^- ^ £1 

5L^°1 9X^± ^°14. ?lS#£r, ^Efl^-^-Ei ^>El^-^ ^ii-^^ ^#<3*H, 
^1-S-Sl 4-g-°l 5a^t 5^U, £°J=7ll^i ol^ ^o S A^ A>-g-5lol^ji 

514. ^i-ofl ^<^^ ^1#^1 ^els^-Ei ^-7l^_Hl ^1*11 -g-sfl^JL, ^1# 

ol ^0.0]] 7 H *M1 £1^1^]-, 7.}<£°) ^EfloflA^ -g-*fl^£7l- nfl^- ^ #X\ SL^*}7] nfl-g- 

°fl. 3**1 ^#^1 2:71^^1^ Jf^^tl. 71^1, ?lS#^r ##^iflS. 

21 Ca 2+ °l£r£l ^-^^-i: ^^-a] 71 -b Ca 2+ 2l ^-g-# ^USl 7} s 

Ca 2+ 3}$1 ^-8: -8-5= *Ml, °1 n^-S-^^, a-oV^^l, ATPase,^ Jl^* 

Ca^^H %#3M?J ^^vfls^l Ca 2+ ol^sl o. ^aVa] 7l ^ Jl, 5E Hefi^l 

^ ^S^ofl ifl^ol ^SAlo] Jl^oiq- q 0. S *V^7l^ A-lsl n^o> p>=.= 

^ 0 V4^7l)<Hl 7M*(e4*) 51 <>! 5£tf. 
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<67> [JJ-SH] 4] 


% QA- 2004/4/12 


<68> 


<69> 5] 


-7j-°-S 



<70> 


<71> 


2)HeflfSi 


<72> [s^-B^ 6] 

CHjOH 



<73> 


-8-^ -fM^ 100^1 7i s^v ^is-gr^ io ifl^i 20^- # ste^i ^ji -^711- 

<?1 71^ -fj-71^ ^^11- ^lS*l-7l ^flA^ A o V 7 j ^ 1, 2 ^ 3^°d ^-7}^ ^<3<# 

*H* 1-3U*!: «o^l^, ^t7l ^H<H ^MH 7l£^# #7l -fi-71^ ^#<3<#*fl 

100^1 0.01-1.0^- ^ Seflf^if #7] -°r7l^ ^#^<#2fl 100-M tflSJ-o} 0.001-30 

Jf ^7]-^, ^tl-7Hl ^^-tb ^ ^-^Efl, iE^r -^S^JL &^<L3.^, ^-^^1 
71^ -fMH A1# 
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<74> o}*>, 4^91 7)^ ^# <8 0 <M1» *fl2:*Kr ^-fr ^^tl:4. 

<75> <#7] 1^, ^1 2^ ^ ^1 3t^°ll^ ^/SL^- ^>ZLt|l# ^/SL^ fl-^> 

^# <3 0 <N1» <SM§# 3131(28) ^ °W 3«lM<H(32)o|| 2]*1W ^^^(33)^1 ^ 

<y*}al ^-iflW. ^£ <t&)aflolEi(34)# ^1^^3(35)^1 

^ ©lsHr ^7H1 ^3.(41-lH 7l£^V ^/££^ Heim^^^# ^#JL, 

^£L(4lHm ^7fl» ^1^^3^1 #^oi^ ^7H1 ^3. 

(41-lH l-ol&^r ?1S.^> ^/3^& EEllt^Sf ^7)1 ^£L(41H1 ^91^ ^S., #ff-^ 3 
^ ^t^lf- *^-7l (43)^11 °] 5L^-^1(37, 39)1- °l-g-*lH 

S.^}^. ^-7}^_ ^^17> ^Cf. ^-71 71 ^ *1-§- 

*>7l <$7] ^^-71(43)<H1^ w>s. £.^x)(37, 39)S o^^l & 

-II, ^7l ^31(44)1- ^*1H S^7l (45)S.^^cf. 2;^7H1^ O^E^M^ o]£S 

^°oMm 3*IM°H 7dS7l5. tij-^SlJl, 7dS7l(47)^l £]*1H 

^ ^, S^^m *H3-(53H1 7-l^-£l^cf7>, 5L^-^1(54, 56 HI 2]*lH i^^H ^Utf 7 1 
^ ^71^ ^11- <^^1^ S^l^S. Sl^r ^1^ ^<>1 £. «V^o} ^ 4^0] 

71^ -fM^ <^^^l7f 7llS€ ^ 91^. 

<76> n>^nl-0. S _ ) ^. ^ ^ ^ 5^ o] oP^V Xj.^ gfl^ #3MH cfl *fl ^ >g ^.q. ^. ^ 

^ ^1^^-^^ <§^-ol >H1»^ -H-71^ 3jl7l#-B}- ^^j5l ^/^^ iSnfolH ^ fl-^1^ 
^l^^^l 7)1^^-7111- ^^Vol, MH-A171J1, ^ t}^ 711 1^> ^ ^ 2^> tiV-g-2:Sl 
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^ i^Efl^ !>-§-2i^ ^7l«4 Hfl7l» ^^7l(29)^l^i ^^>^ -§- 

^*Hr 01, °l^£r # ^V^* € "^H^, nl-eH, ^ 31^ ^SMliM ^-g- 

^ ^ 5^. ^ ^Z|-7lofl pH» 2^ ^ pH £^2:(31)t ^*l*fM «fl# 

0 ^^l^ pH# ^ Si^IlS, pH» £fe ^ ^SMI* ^*Rr 3°1 

<77> ^A]ofl 

<78> [^aHU] W -fM^S 

<79> 7]-^^-iL ^ iLZ]]7]% 5L%*t Hj^S l:l:lS -B-71^ 3^]7l# 

100kg°fl ji 3Kg« 7>*H jutiV^^A^) ^-^^el^ja, jE^Mm-i- 300Kg# 7>s> 

-H, 51 ^-1-^1 CIS. 1*1?! ^ JE^tf. ^7>S, ^"71 ^HlSl 3§- £ 

42kg# 141- ^7]S ^^>J1 ( 48^1 Ti^l £-31715. -g-iflffl-JI, ^#^1 A|^-ofl 

^^ft ^-B-*>^ -^-71^ ^ <8«£;*fl» 559Kg^- S^^cf. 

£ ^3 H o V lH ^«f| ^^S)7l #3 -B-7l# ^l7l#Sl ^. lofl ^«fl * 
^1 ^11-^^121 a X) lofl Ji^tf. 
<80> [^AHl2]fl-^>7j-^. 6-71^ 4|# <3<£*fl 
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<si> ol-grix, 7}^^^, -g-^i ^efl7ll- jl^bI^L 1:1: IS. -R-7l^ ^7l# 100Kg<>ll 

n^JL 3Kg* ^7>5flA-l JUtil-S^Ai ^ s|>y-^ ^^5] 200Kg4 ^-5?m I£±r ^1 

3 -Ml 250Kg# ^-g-l-^t-HH 1*1 ?> ^tj-JUHV^cf. ^7>5., #7] -&tJ-#°fl ^l^dt-S- ^7> 
€^1 50Kg# 4^ ^7lofl^ ^-*}JL, 48^1 3s -g:3]7HH ^-ifl^Jl, 

-B-g-tt *1%=€^# U-B-^^ fl-^V W -fM^ Jl^^S 664Kg* 3^ 

*fl i^-Al7lJl ^« ^T^l fl* ^ ^3 ^^H 3*fl ^Sj^M ^-7l# 

311711-3 1-^4 a. ^X\d\] 2 °fl 3«fl ^3 41#<8*<MI3 #^^r 5. >fl lofl JLSa^h 

<82> [^AH13] Ca #3- ^-71^ ^# cg^l 

<83> 7>^^, -g-^i ^efl7l# 1:1:13. -fi-7l^ 3fl7l# lOOKg^l 

sfl^JZ. 3Kg* ^7WH 57«>Soll^ ^r^^eltb ^3 ^3 300Kg-i: el-g-ir^cl <HH 1*1 

?1 ^32^4. ^7j-S, ^-71 ^^g-ofl ^7>^^1 74Kg* 4# <£^1 ^^g- 

7loflA^ ^*>JL, 48 Al 7Jh o ^1 ^r^HH ^-ifl^JL, ^f>}jl_ 

M^fe -fM^g ^# 570Kg^r S^cf. £ ^3 

'SHH 3«H ^^371 #3 ^7]# an 71 #3 2^1 3«fl ^3 

<84> [5. 1] 


*ll * 


-K-7|±H*) | 
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<85> [4HoJ|4] ^ 7 1^ ^ ^ 0 <MI 1 

< 86 > <y-g-ix, 7}^^, ^ ^efl7l# Ji^^-al^S 1:1:13. $-7}^ 31 7] # lOOKg^l 

tflHul 3Kg* ^7>*1H jii^oflAl <t<*^*V A^-g) 300Kg-g- &| ^-^r^lt>| °H >H 1*1 

*> ^-tmalM^. ^7}S-, #7) ^^ofl nl^^l- ^7>^oi 3g- E 74Kg* ^ 
7}6\]X\ ^^}JL, 48^1 #«<}-*l ^, £-3]7HH ^ifl*>ji, ^#^1 o.^.^ ol^^m ^-B-^>ji 
Jf^Rr #3)- -6-7]^ ^1- <8<8=*||* JL^%=o.S 570Kg* 2:^4. A oM 

^# -B-71^ <3<£*lH nlAiS. O.AJ- 3kg ofl 7]£^ 300g -g-SfM ?1 

B2llfSi 300g* ^7>§V^ S-^Mi, S^7HH a<U*M, -fi-7]^ ^# °§ 

554Kg-§- <£$XA. 
<87> [^A]ofl 5 ] 71^ -ft- 71*} <3<#*fi 2 

<88> -y^-ix, 7>^ix ^ ^# ^5fl7l# _n^£ al^s 1:1:13. -fK 7 ^ ^7l# 

100kg<Hl ^aHjt. 3Kg# 7>*H m^l^ ^^^e)s>j7, £^D>olBl- 300Kgl- 7>*>51 , Ej^-l- 
^3 1*13; ^tJ" ^7>3, <#7] ^^°\] ol^^^l- ^7>^o] ^- S 42kg-g: 

^7l3 ^^>JL, 48*13^1?! &$\7}3. &$*}3L, ^^d\] 

#3* -fM^ <3<M!- JL^-2.3 559Kg* ^ 

7) JL^ ^» ^oMH ^3 JH^}^ , -ft-AV 3kg o)l 7lS^i ^ 800g# -g- 

572Kg* 

<89> [^JAlofl 6] 71^ -ft-71^ «8<3=^|3 
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<9o> 91^, 7>^^-ix, ^ ^efl7l# Ji^^-wl^s wis. -R-7l^ ^7l-# lOOKg^l 

3fl ^al 3Kg* ^7}^ JUaV^H t^^t-V ^ ^3 200Kg3]- ^ 250Kg# 

el£--|-31cHH 1^1 7_> ^iH^M^. ^7}S, ^"71 ^^-#^] Dl^^^i- %7}Q<£ 50Kg 
4# ^7HH 48Al?>« 0 V^t}- ^, £-3)7HH ^-^^51, *)^°\] -H-g-t!- 

^l^i* ^-*Kr fl-^> W -B-71^ <S°<N1» Jl^^o.S 664Kgir S^^cf. o^a-] 

#71 fl-^ -fM^ ^# <3°<J*IH 7l£^V Ti^^ 500g* ^ 2kg^l -g-*MfJ ?A^r ^7} 

-g-^yji, o)o]*\ ^^7Hi^i -8-71*} <3<#*fl 650Kg# <25a^. 

<9l> [«l5Lofl 1] 

< 92 > ^ *\7j\ 71^- si^Bjl7ll-^^al Jl^^^S 3Kg* ^l^l^eMM 

% &$7)S DHlsMl S^^aL. Sl^-^1 iHte^l 3*H EJ-A]- ^^-^ 2Kg-g- ^7>^ 

#3* 10Kg^ rifl^H Bl^- 1-^c-lS 48^m ^, £S & 

=sfl«n>H ^# *9*3=^n 18.2 Kg* <s$m. 

<93> [tilH^l 2] 

<94> o.^i*i^ 7l> 7^^-ix, S^l7l## #^ul l:l:l^ «r^S 3Kg# 

M-ol^oll^^om^ ^-ifl7lS Dl^*>7ll M*fclL f JSteoll #)*flAi ^Jl, E^AV^-^ « 

^ V 2Kg-§- |7fWi, £.5.*l-°lB ^#^1 lOKgiif £^-*fM 'M-ul, 48*1 

zi TdS^-iflsfl^ S-^tf ^#^^1 18.4Kg-g- ^iicf. 

<95> [HlSofl 3] 
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<96> £-*)v)77\7)9). J£^te|]71^. ^^U] mo] ^K>0_5. 3Kg * 1-M = <*fl *1 

°mi €"^7lS. o]>Hl#>7fl $^^>J1, ^ 10Kg4 *ti*l^ 3£r l^S. 

48*12: TjS-g-iflsiH ^^H^ ^#<3<#^ 16.2Kg-§: ^^tf. 

<97> ^- 7 "|-A^ _G- 7 ];g CgO^jOl AJaH 4 ifl*] tiling l^^j 3 Oj Cgc^ 

tf. ^^Kr X 22f ^t}. 
<98> [^fl«fl2:^i] 

<99> o^av ^^^ofl^ 1A]^.p>c]- 2m 2 ^ ^3-1- 7^, Z^flwfl;^ a]*^ 2]. 

^tils N/P/K=4/6/21- 100g/m 2 * ^wl^>ji, ^JaH 4-6<HH a&^*V ai^oj^ ^ HjJii^ 1-3 
°1H a^tb ^#^^11- ^ 100g/m 2 l- ^i*>Ji aj^ ^j^tf. ^ 

^^"M^r 5-6^ol^ ( ^0} 10^^, -f <fH^ 20^1- ^d^^^i ^V^al, 60^5. ^ 

<ioo> [S. 2] 



6o«y "cMM 

33^%=(g/10^) 

Ca«-8-U=(mg/100g) 

*!A|a|| 4 
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700 
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560 

925 
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550 
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3 
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<101> 
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7]^ ^# ^C], ^ ^ ^upjL^o} ji^^l A> 
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[3^* 1] 

(a) -M^ ^]7ll- 100^^f# ^A}7]^7\A 0.1 vfl*j 5^-*f» $7>«H -n- 

(b) #7l(a)#3l^ 511 71 # 100^%^# 100^^1 500^^31 

(c) #7i(b)#3l3 1-3^ hj-^i^h ^*Rr #31; s °l-M*l*r s-^ 

o.s ^ -B-71^ <8°<M|s] A3z^ . 
2] 

(a) -B-7]^ 5)1 71^ lOO^fH^ ^^-^171^7>^1 0.1 ifl*l 5^W* ^7HH -fr 

71^ 3fl7l#ofl ^31*Rr <*^-g; 2fl7i*Rf- ^7^1; 

(b) #7Ka)#3l3 ^#ofl -fM^g ^1711- i()0^Jf# 100f^->f ^H*l 500f^^ 

(c) ^-7l(b)#3l5l 1-3<H# ^1*H ^*Kr #31; S. o]^o\^ s.^ 
3] 

(a) -fM^ ^l7l# ioo#^# ^^l7l^7Ml 0.1 f^^- vfl^l 5^«*-¥-* ^7>^H -fi- 
71^ 3fl7l#o]i ^7fl*>^ ^171^ #31; 

(b) ^-7l(a)#3l^ ^^1-<H1 -fM^g A7]% 100f^^ lOOvfl^l 300^^5] ^-s\^ 
M 3m -¥-^1- #3121- 100^1^1 300^^51 -f-^ ,Iil#^l-^.#3l; ^ 
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(c) ^7)(b)^}9] 1-3^ # U-*1«H ^*Rr #31; s 3* * 

4] 

(a) -H-7l^ ^l7l# 100^^^ <3 ^17^7^1 0.1 vfl^l 5f^«- |7^H -fr 
71^ ^]7H-^1 ^7fl*Rr ^SHf- #31 = 

(b) #7l( a )#3l^ ^^#^1 -B-71^ sfl7l# 100^^^ 100^1*1 300^^^ ^3 
^/5E^r 100^^1 300^^ £S^>ole ^/H^r 100 vfl*l 300#^a) ^s}^ ^-^oluj- ^a> 
^ ^ #*fl« ^ .JUtiHrKr #31; 

(c) ^7l(b)#7il^ ^AEtt -ns^- ^/a^ 
fHi^W -fi-71^ ^# <8°cMI# *fls*Hr #31; 

(d) ^>7l (c)#3l^ -R-712] Ai^-cgoj:^ 100^^-^-^- 7l£<4 0.05 1.0-?- ^/S^ 
Hefl«-S.iSl 0.001^^-f- vfl^l 30^-?-» ^ 7}*}±r #31; 

S. °]-f-<H*]ir ^3* ^<LS. f>}±t 7}^ -fM^J ^# ^^1^1 ^li£H>^ . 
5] 

^1 1 *fl*l 4 ^ %H1 <#7) <£&*\]7]%7}z\]7} ^HJKCaS0 4 ), 

#^#(CaC0 3 ) i£^r ^^#(CaCl 2 )^-5. ol^^^ ^o.S.^-E^ ^Sl^r 3* 

6] 

*fll^ «o v ^^ ^ls^ ^# ^ ^-71^ ^# 
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7] 

A 2^S] ^ofl uj-g^ J7J£.« 7^ o_7l^ ^# <8°<MI. 

[^^* 8] 

3^ W 0 V«H <4^i fl-^ 7j"Sj- .fr^ Al^- C^Oj:^ 

[^^* 9] 

*H 4**2) <4eM *fls^ 71^3 <8«8*n. 
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IS. 2] 
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[-£ 3a] 



36-33 


1020000075389 


^ 2004/4/12 



36-34 


1020000075389 


^^ <£x\: 2004/4/12 


[£ 4a] 
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IS. 4b] 
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